A brief review of the history of the subject is provided. An attempt is made to define the current status of the knowledge and the reasons why our knowledge in this area of science is poor. The information gained from studies employing lower species is contrasted with information on the human male. The most commonly utilized techniques for evaluating the effects of toxic agents on the male reproductive system is briefly summarized. The growth of knowledge in physiology, biochemistry, and hormonal control of testicular function during the past ten to fifteen years is discussed; and, the specific most pertinant advances are noted. The difficulties in utilizing the human subject for toxicologic studies are pointed out and the reasons why the knowledge of the effect of toxic agents on the human testes are meager are discussed. The methodology utilized for the study of the functional integrity of the human testes and the specific parameters widely utilized for this purpose are discussed and criticized. The fact that it is extremely difficult to evaluate changes in the testicular function of men are emphasized and the extremely wide variability is pointed out. Furthermore, it is demonstrated that at this moment, we are lacking some of the most fundamental information concerning the normal function of the human testes; and, that there is a poor understanding of parameters of "normalcy". The three parameters used most commonly to define normalcy of human testes, namely, testicular histology, sperm output, and hormonal levels are discussed and the difficulties and pitfalls of these measurements are pointed out.
One of the earliest reports concerned with the effects of industrial exposure of workers to gonadotoxic substances deals with DES. Although numerous publications demonstrated that a wide spectrum of organic and inorganic molecules will induce testicular damage at below "toxic" levels no systematic, scientifically coordinated program for identification of "gonadal risk"-compounds has been promulgated by either academic, governmental or industrial organizations. This stands in contrast to programs in mutagenicity and carcinogenicity. It is of interest to note that evaluation of "new drugs" does not call for in-depth studies of their effect on the male reproductive system unless the agents are to be tested specifically as potential contraceptive agents in the human male.
In recent years the scientific community has been Some of the earliest reports on chemically induced testicular damage resulted from studies of agents like nitrogen mustard, various other alkylating agents and antimetabolites (9) (10) (11) (12) . While a great deal of effort has been devoted to relate the structure of these compounds to their effects as carcinogens, anticancer agents, alkylating agents, etc., very little effort has been directed towards the study of the relationship between their chemical characteristics and gonadal effects, except for studies related to mutagenicity of these compounds and their effects on mitotic activity (12, 13) or studies related to the development of male contraceptives (14) . While on one hand classes of chemicals as diverse as nitrofurans, cadmium, or fluoroacetamide were shown to affect spermatogenesis directly, within each class of these compounds different derivatives were shown to have markedly varying effects. Up to date no serious attempt has been directed towards elucidation of the biochemical mechanisms responsible for the effects of a given chemical moiety on spermatogenesis and the absence of such effect when only slight modification of the compound's structure is made. Even now, in most instances, studies of effects of chemical agents 30 on the testes of experimental animals are limited to relatively crude evaluation of testicular function; assessment of organ weights, subjective evaluation of the histologic picture of the testes, evaluation of sperm output and fertility, and measurement of hormone levels in blood. In most instances, the effects of the various chemicals on the testes has been shown to be cytotoxic in nature (in other words all or certain type of germinal cells are destroyed after exposure of the animal to the chemical), or to produce lethal mutations resulting in formation of spermatozoa which upon fertilization cause zygotes which are unable to proceed with further embryonal development; the gestation terminating with resorption of the embryos. In the few instances where biochemical parameters (e.g., enzyme activities) were assessed, the observed changes (decrease in activity) was usually associated with morphologically demonstrable destruction of a specific population of germ cells. Such studies do not allow any conclusions concerning the specific effect of the chemical on the enzyme system since the changes in enzymic activities could be due to the destruction of the cell by the chemical rather than to an effect of the chemical on the enzyme.
The advances made in our knowledge related to biochemical mechanisms concerned with testicular function have been remarkable in the past decade. Probably the most important discoveries are concerned with studies demonstrating the importance of Sertoli cells in the response of the seminiferous epithelium to FSH and testosterone (15) , with the evidence of the pivotal role of testosterone in spermatogenesis (16) , and the studies on bloodtestis barrier (17) .
The work leading to the demonstration that the Sertoli cell is the target for FSH was made possible by the development of techniques for isolation and establishment of cultures of pure Sertoli cells (18, 19) . This led to demonstration (20, 21) The three most accessible and most commonly employed methods for evaluation of testicular function in man are: the determination of sperm density in the ejaculate; determination of plasma hormone (testosterone, LH and FSH) levels; and subjective assessment of the microscopic appearance of the testicular tissue (25) . These methods are extremely simple (except for determination of the hormone levels), but frequently are poorly performed and inappropriately interpreted. Many studies reported in the literature were conducted in laboratories with expertise other than male reproductive biology. Thus the generated data are imprecise, incomplete or diffieult to interpret.
Evaluation of the sperm output in the human male is fraught with numerous pitfalls, commencing with the technique of procurement of the specimen and ending with the attempt of the investigator to place the results within the framework of normalcy for the specific population of which the individual is a member (1) (2) (3) (4) (5) . In addition one has to deal with the question of "normal" variation in sperm output of the same individual sampled at different times (26) . Sporadic drops in sperm output may occur secondary to uncontrolled factors e.g. systemic or localApril 1981 ized viral or bacterial infections, various forms of stress, allergic reactions, etc. (27, 28) . Also, seasonal changes in sperm output have been reported to occur (23) . Furthermore, frequency of ejaculations during weeks preceding the collection of the specimen alters sperm output (29) . Obviously azoospermia or extremely severe oligospermia strongly suggests an important deviation of the sperm output from normal, particularly if this state persists for months. However, detection of azoospermia is of little value in investigation of partial or "mild" effects.
The sperm output data may be used with considerable effectiveness when sufficiently large populations of exposed individuals are examined and the pattern of the frequency distributions of the sperm counts is compared with that found in "normal" populations. Unfortunately in spite of a number of attempts to estimate the frequency distribution of sperm counts in populations of "normal" individuals we still do not have acceptable data (3 (6, 34, 35) .
The measurement of hormone levels in circula-31 tion is useful but again it has numerous limitations, particularly when single samples are tested (25 
